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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device having the light emitting 
surfaces which are superior in the uniformity of the surface, low in the reduction of 
the brightness and have no dark sections nor line irregularities. 
SOLUTION: The device is provided with a light source 31 and a display section 39 
which is connected to the source 31 and displays the graphics and the characters to 
be recognized. The section 39 consists of light transmission bodies 32 in which at 
least one end face is facing to the source 31 and is made as a light incident plane and 
the other main surface is roughened and is made as a light emitting-surface, a light 
deflecting sheet 33 which is placed on the other main surface side and a display board 
34 which is placed outside the sheet 33 and on which the graphics to be recognized 
are formed. Each of the bodies 32 has plural small light transmission bodies 32a 
arranged on the same surface. These bodies 32a,... are pressed by elastic members 
36,... from the external so that the end faces of the adjacent bodies 32a are pushed 
together and held. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the light source and the indicator which displays the graphic form or 
alphabetic character which connects with this light source and should be recognized. 
This indicator The transparent material by which considered as the optical plane of 
incidence to which an end side counters said light source at least, and surface 
roughening of one principal plane was carried out, and it was made the optical 
outgoing radiation side, It consists of an optical turning sheet arranged at one [ this ] 
principal plane side, and a container reference plate with which the graphic form 
which it is arranged on the outside of this optical turning sheet, and should be 
recognized was formed. Said transparent material It is display equipment 
characterized by two or more small transparent materials being arranged on one field, 
and coming to hold these smallness transparent material where the end faces of the 
small transparent material which is pressed by the elastic member from the method of 
outside, and adjoins are compared. 

[Claim 2] Said optical turning sheet is display equipment according to claim 1 
characterized by coming to join the end faces of two or more small light turning 
sheets through a transparence member. 

[Claim 3] Said transparent material is display equipment according to claim 1 which an 
end side is made into a mirror plane at least, and is characterized by coming to stick 
the reflective film on this end face. 

[Claim 4] Display equipment according to claim 1 characterized by preparing the 
reflector which is made to reflect the light which carries out outgoing radiation to the 



principal plane side of another side of said transparent material from this transparent 
material, and is again returned to this transparent material. 

[Claim 5] Said transparent material is display equipment according to claim 1 which is 
made into the crepe side where one [ said ] principal plane has the concave convex 
whose average tilt angle (thetaa) is 0.5-25 degrees, and is characterized by whenever 
[ variation / in the brightness ] (R %) being 450% or less. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used suitable for various guidance container 
reference plates, large-sized signboards, etc. in a guide sign, a station, a public facility, 
etc. in a highway or an ordinary road, and relates to display equipment with the 
uniform luminance distribution in an optical outgoing radiation side. 
[0002] 

[Description of the Prior Art] Conventionally, in the guide sign used on the highway 
etc., in order to raise the visibility of Nighttime, and readability, two lighting methods 
called an interior lighting method and an exterior lighting method are adopted. An 
interior lighting method forms an alphabetic character and a graphic form in 
translucent plastic sheets, such as an methacrylic plate, by a clipping or printing, uses 
them as a container reference plate, arranges the light source which serves as a back 
light inside this container reference plate, and illuminates said container reference 
plate according to this light source. As the light source, the fluorescent lamp of a 
straight pipe form or an annulus is used. On the other hand, an exterior lighting 
method arranges the light source to the upper part by the side of the front face of 
the container reference plate in which the contents of a display were formed, a lower 
part, the side, etc., and illuminates the front face of said container reference plate 
according to this light source. As the light source, the fluorescent lamp of a straight 
pipe form is used and the rate fluorescent lamp of super-high tensile of 1 10W is used 
especially on a highway etc. in many cases. 

[0003] by the way, the ratio of die-length L and thickness t between the end side of a 
transparent material, and an other end side — in large-sized display equipment with 
which L/t becomes 50 or more, it is rather difficult for the breadth of the luminance 
distribution on a field to become very large, and to make breadth of luminance 
distribution small in the present condition. When an exterior lighting method was used 
especially, there was a trouble that the luminance distribution on the field of the 
container reference plate in large-sized display equipment will become very large. 



Then, the following display equipments are proposed by this invention person etc. (for 
example, refer to Japanese Patent Application No. No. 203486 [ seven to ]). 
[0004] Drawing 7 is the outline block diagram of this display equipment, drawing 8 is a 
said division part perspective view, and the metal halide lamp (light source) with which 
a sign 1 outputs high brightness light, the optical fibers 3 and 3 of plurality [ 2 ], the 
multicore optical cable which twisted — , the indicator by which 4 was connected to 
the multicore optical cable 2, and 5 are connections which make connection between 
the multicore optical cable 2 and an indicator 4 in drawing. The transparent material 
1 1 which an indicator 4 is constituted by the acrylic board, and outgoing radiation 
edge 3a of an optical fiber 3 is connected to end side 11a, and carries out outgoing 
radiation of the light from one principal plane 11b by which surface roughening was 
carried out, The prism sheet 12 arranged at the 1 principal-plane 11b side of a 
transparent material 11, and **** 13 over which it is arranged on the outside of the 
prism sheet 12, and a part of transmitted light is scattered, The container reference 
plate 1 4 with which the graphic form which it is arranged on the outside of **** 1 3 
and should be recognized was formed, It is constituted by the reflective film 
(reflector) 1 5 which is made to reflect the light which it is prepared in other 1 
principal-plane 1 1c side of a transparent material 1 1, and carries out outgoing 
radiation from a transparent material 11, and is again returned to this transparent 
material 11, and the backing 16 which is formed in the outside of the reflective film 15 
and consists of an acrylic board. And a bolt 17 connects and these transparent 
materials 11 - backing 16 are unified. 

[0005] Also in the thin large-sized display equipment with which L/t becomes 50 or 
more light with directivity strong with this display equipment — the inside of a 
transparent material 1 1 — spreading — the ratio of end side 1 1a of a transparent 
material 11, die-length L, and thickness t between 1 1 d of other end sides — 
Luminance distribution within the field of 1 principal-plane 11b of a transparent 
material 1 1 can be mostly made into homogeneity, it is large-sized and display 
equipment excellent in visibility can be offered. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, with the display equipment 
mentioned above, enlargement of display equipment cannot be performed more than 
the magnitude of a transparent material 11, and there was a limit in the enlargement. 
Then, although how to make it into the transparent material of one sheet unified by 
joining with adhesives the end faces of the small transparent material of the standard 
size size arranged on one field as an approach of enlarging a transparent material 1 1 
can be considered In this case, in order that light may leak from a part for this joint 
slightly, the brightness in a part for this joint will differ from the brightness of a 
transparent material, and there is a possibility that the homogeneity of field 
luminescence may be spoiled. Moreover, although how to compare the end faces of 
these small transparent materials, and fix, without using adhesives is also considered, 



since a possibility that deformation resulting from these flexible differences may arise 
is between the transparent material itself and the case holding this transparent 
material in this case, it is necessary to establish a clearance in this comparison part, 
and when especially brightness is high, there is a possibility that the umbra which 
originates in a luminescence side in this clearance may arise periodically. Moreover, 
since processing is not made at all, light tends to leak, the quantity of light of the 
outgoing radiation light from a luminescence side to the quantity of light of the 
incident light which carries out incidence to this transparent material 1 1 decreases, 
and the end face of said transparent material 1 1 has the trouble that the brightness 
of this luminescence side falls. 

[0007] While being made in view of the above-mentioned situation and excelling in the 
homogeneity within a field, the fall of brightness is small, and this invention aims at 
offering the display equipment which has a luminescence side without a possibility 
that an umbra and stripe nonuniformity may moreover arise. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, this invention adopted the following display equipments. Display equipment 
according to claim 1 is equipped with the light source and the indicator which displays 
the graphic form or alphabetic character which connects with this light source and 
should be recognized. Namely, this indicator The transparent material by which 
considered as the optical plane of incidence to which an end side counters said light 
source at least, and surface roughening of one principal plane was carried out, and it 
was made the optical outgoing radiation side, It is what consists of an optical turning 
sheet arranged at one [ this ] principal plane side, and a container reference plate 
with which the graphic form which it is arranged on the outside of this optical turning 
sheet, and should be recognized was formed. Said transparent material Two or more 
small transparent materials are arranged on one field, and where the end faces of the 
small transparent material which presses these smallness transparent material from 
the method of outside by the elastic member, and adjoins are compared, it holds. 
[0009] With this display equipment, incidence of the light which carries out outgoing 
radiation from the light source is carried out to the transparent material in an 
indicator from that end side, and it spreads the inside of this transparent material 
toward an other end side, and it carries out outgoing radiation at an angle of 
predetermined toward the exterior from one principal plane of a transparent material. 
Here, it will spread by guiding the light from the light source into a transparent 
material, a strong directive light decreasing the inside of a transparent material 
slightly toward an other end side from the end side. That optical path is corrected in 
the direction of arbitration by the optical turning sheet to one [ said ] principal plane, 
and this light passes a container reference plate. 

[0010] Here, said small transparent materials will be held where the end faces are 
always compared, and its a possibility that deformation and a clearance may be 



generated between between these smallness transparent materials, a small 
transparent material, and the case holding this small transparent material disappears. 
A possibility that the umbra which originates in a luminescence side in this 
deformation or a clearance may arise by this disappears, and the homogeneity within 
a field of brightness improves. 

[001 1] Display equipment according to claim 2 joins the end faces of two or more 
small light turning sheets for said optical turning sheet through a transparence 
member. With this display equipment, while junction of the end faces of a small light 
turning sheet becomes firm, the falls of the brightness by the transparence member 
for this joint are also few, and the homogeneity within a field of brightness does not 
fall. 

[0012] Display equipment according to claim 3 makes a mirror plane at least 1 end 
face of said transparent material, and sticks the reflective film on this end face. With 
this display equipment, since the reflection factor of the light in the end side of said 
transparent material increases, the brightness in a luminescence side improves. It 
becomes possible to enlarge a transparent material, without reducing brightness by 
this, when the same light source is used. 

[0013] Display equipment according to claim 4 prepares the reflector which is made 
to reflect the light which carries out outgoing radiation to the principal plane side of 
another side of said transparent material from this transparent material, and is again 
returned to this transparent material. With this display equipment, the luminous 
intensity which carries out outgoing radiation from one principal plane of this 
transparent material becomes strong. 

[0014] Display equipment according to claim 5 is made into the crepe side which has 
the concave convex whose average tilt angle (thetaa) is 0.5-25 degrees about one 
principal plane of said transparent material, and makes whenever [ variation / in the 
brightness ] (R %) 450% or less. With this display equipment, the homogeneity within a 
field of brightness improves and the luminance distribution in an optical outgoing 
radiation side becomes homogeneity. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the display equipment 
concerning this invention is explained based on a drawing, the part drawing 1 indicates 
the display equipment of 1 operation gestalt of this invention to be — a fracture top 
view and drawing 2 are these drawings of longitudinal section. The transparent 
material by which considered as the optical plane of incidence to which, as for a sign 
31, an end side counters the light source, and 32 counters the light source 31 at least 
in drawing, and surface roughening of the front face (one principal plane) was carried 
out, and it was made the optical outgoing radiation side, The optical turning sheet with 
which 33 has been arranged at the front-face (one principal plane) side of a 
transparent material 32, The container reference plate with which the graphic form 
which 34 is arranged on the outside of the optical turning sheet 33, and should be 



recognized was formed, The reflecting plate which is made to reflect the light which 
35 is prepared in the rear-face (principal plane of another side) side of a transparent 
material 32, and carries out outgoing radiation from this transparent material 32, and 
is again returned to this transparent material 32 (reflector), The compression spring 
to which 36 presses a transparent material 32 from the method of the outside of the 
direction of the field (elastic member), The presser-foot plate which 37 is prepared 
between a transparent material 32 and a compression spring 36, and presses down 
this transparent material 32, and 38 are housing (case), and the indicator 39 is 
constituted by the transparent material 32, the optical turning sheet 33, the container 
reference plate 34, and the reflective film 35. 

[0016] Although the fluorescent lamp of the straight pipe mold generally used is 
suitably used as the light source 31, when it is necessary to intercept traffic like a 
highway and exchange of the light source 31 needs to be performed, the Rhine light 
which has arranged two or more optical fibers to juxtaposition may be used. 
[0017] A transparent material 32 arranges small transparent material 32a of plurality 
(this operation gestalt six sheets), and — in all directions on a horizontal plane, 
presses down these smallness transparent material 32a and — , presses them from 
the method of outside by the compression spring 36 and — through a plate 37 and — , 
and where [ of small transparent material 32a and — ] end faces are compared, it is 
held. 

[0018] Small transparent material 32a and — are made into the crepe side which it 
considers as the optical plane of incidence to which an end side counters a 
fluorescent lamp 31, and surface roughening of the front face (one principal plane) is 
carried out, and has the concave convex whose average tilt angle (thetaa) is 0.5-25 
degrees, and whenever [ variation / in brightness ] (R %) is made into 450% or less of 
optical outgoing radiation side for this crepe side. As for this small transparent 
material 32a and — , transparence plates, such as glass and synthetic resin, are used 
suitably. As said synthetic resin, the resin of high transparency, such as acrylic resin, 
polycarbonate system resin, and vinyl chloride system resin, is suitable, for example. 
The methacrylic resin which uses especially a methyl methacrylate as a principal 
component among these resin is excellent in the point of the height of permeability, 
thermal resistance, kinetic property, and fabrication nature. 

[0019] As the formation approach of a split face, a split face is formed by spraying 
particles, such as a glass bead, for example, or there is a method of processing direct 
small transparent material 32a by the approach and blasting to which the concavo- 
convex matter is made to apply or adhere by the approach of imprinting a split face 
by hot press etc., print processes, etc., the etching method, etc. using glass [ which 
performed chemical etching which used fluoric acid further ], and a metal mold. 
[0020] As this transparent material 32 is shown in drawing 3 , by performing mirror 
plane processing of buffing etc. to the end face 41 of three directions except the end 
face which counters the light source 31, surface roughness is made into the mirror 



plane beyond 8S, uses adhesives etc. for these end faces 41, and the reflective 
ribbon-like film (reflective film) 42 is stuck. In this transparent material 32, since 
surface roughness made the end face 41 the mirror plane beyond 8S and the 
reflective film 42 was stuck on these end faces 41, the reflection factor of the light in 
an end face 41 increases, and the brightness in a luminescence side improves. It is 
possible to enlarge a transparent material 32, without reducing brightness by this, 
when the same light source is used. 

[0021] In this case, if the reflective film 42 is stuck on the end face 41 with a split 
face If the reflective film 42 is not stuck the luminescence side brightness of the 
end-face 41 circumference becoming high, and the homogeneity of the brightness of 
the whole luminescence side being missing, and making an end face 41 into a mirror 
plane Light leaks from an end face 41 and it becomes [ that the quantity of light is 
spoiled with as, and ], and also the light from an end face 41 will be too bright, and it 
will be necessary to cover a periphery anew, and is inconvenient. 
[0022] The optical turning sheet 33 is for carrying out turning of the direction of 
outgoing radiation of the light from a transparent material 32 in the specific directions, 
such as for example, the direction of a normal, and consists of acrylic resin, 
polycarbonate resin, activity energy-line hardening mold resin, etc., and optical 
elements to which turning of the course of light is carried out optically, such as a 
diffusion sheet besides the prism sheet with which many prism trains were formed in 
parallel, and were made into the prism side on the surface of the sheet, and a 
lenticular lens sheet, are used suitably. 

[0023] Like said transparent material 32, the optical turning sheet 33 arranges two or 
more small light turning sheets 33a and 33a in all directions on a horizontal plane, as 
shown in drawing 4 . The flat sides of the small light turning sheets 33a and 33a are 
joined by comparing the end faces of these small light turning sheets 33a and 33a, and 
sticking the transparence doubling plate (transparence member) 45 on this 
comparison section through the transparence adhesives 44. This optical turning sheet 
33 is good also as a configuration which stuck the bright film 47 with a binder 
(transparence member) on the comparison section, as shown, others, for example, 
drawing 5 . [ configuration / above-mentioned ] With this configuration, since the 
thickness of the bright film 47 with a binder is thin, compared with the case where 
said transparence doubling plate 45 is used, it can be made a flat. Moreover, the 
bright film 47 with a binder has the desirable bright film which consists of a vinyl 
chloride with weatherability etc. 

[0024] An optical path is corrected in the direction of arbitration for the light which 
has the directivity of about 50-80 degrees from the front face of a transparent 
material 32 with this optical turning sheet 33 to the normal which carried out outgoing 
radiation. In this case, in display equipments, such as a highway, although it changes 
with purposes of using display equipment, it is corrected so that it may become the 
include angle of about 3-7 degrees in general downward to the normal of the front 



face of a transparent material 32. That by which aluminum film, Ag film, etc. were 
vapor-deposited in the state of the laminating is suitably used for the front face of 
the sheet-like sheet metal with which a reflecting plate 35 consists of polyethylene 
terephthalate (PET) resin etc. 

[0025] Here, the optical refraction and reflection in the crepe side which has the 
concave convex of a transparent material 32 are explained. As shown in drawing 6 , 
the front face of the transparent material 32 of a refractive index n is made into the 
crepe side 51 which consists of a concavo-convex inclined plane, incidence is carried 
out to the crepe side 51 by the incident angle i to which Light A exceeds a critical 
angle from the transparent material 32 of a refractive index n, and the case where 
outgoing radiation is carried out is considered by outgoing radiation angle i' in the air 
of refractive-index ni' (- 1). 

[0026] The light A which carried out incidence to the crepe side 51 is a Snell's law 
(Snell's law), n-n/ni -sin(i')/sin (i) .... (1) 

Outgoing radiation is carried out to a way outside a transparent material 32 by 
outgoing radiation angle i' to satisfy. On the other hand, it reflects by include-angle k' 
(k -k) in respect of [ 51 ] crepe, and the light B which carried out incidence by the 
incident angle k within a critical angle spreads the inside of a transparent material 32. 
Since an incident angle becomes sharp in case incidence is again carried out to the 
crepe side 51, the light reflected by the crepe side 51 becomes easy to exceed a 
critical angle, and it once becomes easy to carry out outgoing radiation to a way 
outside a transparent material 32. 

[0027] In this display equipment, it is experimentally found out by this invention 
person etc. that the relation between the outgoing radiation reinforcement (I) of the 
light in a certain point and the outgoing radiation reinforcement (10) in an optical 
plane-of-incidence edge is expressed by the formula (2) using the rate (alpha) of 
outgoing radiation, the distance (U) from optical outgoing radiation ****, and the 
thickness (t) of a transparent material. 
1=10(1 -alpha/1 00) L'/t.... (2) 

(1) A formula shows that the homogeneity of the brightness within an optical outgoing 
radiation side is determined with the rate (alpha) of outgoing radiation, if the die 
length (L) and thickness (t) of a transparent material 32 are determined. 
[0028] In addition, the rate (alpha) of outgoing radiation of the transparent material 32 
of thickness tmm can measure brightness at intervals of 20mm from the optical 
plane-of-incidence edge of a transparent material 32, can search for that inclination 
(K (mm-1)) from the relation between the logarithm of this brightness, and the 
distance from an optical plane-of-incidence edge, and can search for it by 
substituting this inclination (K) for the following (3) types. 
alpha=(1-10K) x100 .... (3) 

[0029] In this display equipment, whenever [ variation ] (R %) is used as a 
homogeneous scale of luminance distribution. Whenever [ variation ] (R %) can 



measure the brightness of within the limits to the edge which counters from the point 
of a transparent material 32 which is mostly distant from an optical plane-of- 
incidence edge 20mm in a center section at intervals of 20mm, can calculate the 
maximum (Imax) of these brightness, the minimum value (Imin), and the average (lav), 
and can calculate them by assigning these values to the following (4) types. 
R%={(Imax-Imin) /lav} x100 .... (4) 

[0030] As for the rate (alpha) of outgoing radiation of a transparent material 32, and 
whenever [ variation ] (R %), above shows having a specific relation depending on the 
die length (L) and thickness (t) of a transparent material 32. For example, if the rate 
(alpha) of outgoing radiation becomes large, also whenever [ variation ] (R %) will 
increase as also whenever [ variation ] (R %) increases in connection with it, and the 
die length (L) of a transparent material 32 and the ratio (L/t) of thickness (t) will 
become large, if the rate (alpha) of outgoing radiation is fixed. That is, in the 
transparent material 32 of fixed magnitude, the homogeneity (whenever [ variation ]) 
of the luminance distribution in the optical outgoing radiation side of a transparent 
material 32 can plan homogeneity of luminance distribution by controlling the rate 
(alpha) of outgoing radiation depending on the rate (alpha) of outgoing radiation from a 
transparent material 32. 

[0031] Moreover, if the crepe side 51 of a transparent material 32 is made into the 
slant face which has one inclination in approximation, the direction of outgoing 
radiation and the rate of outgoing radiation of light which carry out outgoing radiation 
will change from a transparent material 32 depending on the inclination of this 
irregularity. Said inclination can be expressed using the average tilt angle (thetaa) 
specified to IS04287 / 1-1987. If an average tilt angle (thetaa) becomes large, it will 
serve as outgoing radiation light with which the outgoing radiation angle approached in 
the direction of a normal by becoming small, and in connection with it, as for the 
outgoing radiation light from a transparent material 32, the rate of outgoing radiation 
from a transparent material 32 also becomes high. Therefore, by making low the rate 
of outgoing radiation from a transparent material 32, the homogeneity of the 
illumination distribution in the optical outgoing radiation side of this transparent 
material 32 can be raised, and if an average tilt angle (thetaa) is made small, 
equalization can be attained. 

[0032] If whenever [ variation / in the brightness of the crepe side of the front face 
of a transparent material 32 ] (R %) is 450% or less when using this display equipment 
in a guide sign, a traffic sign, etc. in a highway or an ordinary road, the homogeneity of 
the luminance distribution demanded can be satisfied. For that, it is required to make 
preferably 0.5-25 degrees (thetaa) of average tilt angles of said crepe side into 0.5- 
7.5 degrees. The reason is that it becomes impossible that it turns this outgoing 
radiation light in the direction of a normal enough even if the outgoing radiation angle 
of the outgoing radiation light from an optical outgoing radiation side becomes it large 
that an average tilt angle (thetaa) is less than 0.5 degrees and it uses the optical 



turning sheet 33, and is because the homogeneity of luminance distribution will be 
spoiled on the other hand if an average tilt angle (thetaa) exceeds 25 degrees. 
[0033] As explained above, according to the display equipment of this operation 
gestalt, a transparent material 32 Since it considered as the configuration which 
arranges two or more small transparent material 32a and — in all directions on a 
horizontal plane, presses down these smallness transparent material 32a and — , 
presses from the method of outside by the compression spring 36 and — through a 
plate 37 and — , and is held where [ of small transparent material 32a and — ] end 
faces are compared Small transparent material 32a and — can be held where the end 
faces are always compared, and it can prevent that deformation and a clearance are 
generated between the housing 38 holding these smallness transparent material 32a, 
between — and small transparent material 32a, and this small transparent material 
32a. Therefore, there is no possibility that the umbra which originates in a 
luminescence side in this deformation or a clearance may arise, and the homogeneity 
within a field of brightness can be raised. And by arranging small transparent material 
32a and — in all directions on a horizontal plane, implementation of the surface light 
source component of a large area is attained, and it is effective in the degree of 
freedom of a design increasing. 

[0034] Since the end faces of the small light turning sheets 33a and 33a were 
compared and the transparence doubling plate 45 or the bright film 47 with a binder 
was stuck on this comparison section, junction of end faces can be strengthened and, 
moreover, the homogeneity within a field of brightness does not fall. Moreover, since 
structure is easy, it can manufacture easily. 

[0035] Moreover, since surface roughness made the end face 41 of a transparent 
material 32 the mirror plane beyond 8S and the reflective film 42 was stuck on these 
end faces 41, the reflection factor of the light in an end face 41 can be raised, and 
the brightness in a luminescence side can be raised. Therefore, a transparent material 
32 can be enlarged, without reducing brightness. 

[0036] Moreover, since the reflecting plate 35 was formed in the rear-face side of a 
transparent material 32, the light which carries out outgoing radiation from this 
transparent material 32 with this reflecting plate 35 can be reflected, it can return to 
this transparent material 32 again, and the optical reinforcement of the outgoing 
radiation light of this transparent material 32 can be increased. 

[0037] Moreover, since it considered as the crepe side which has the concave convex 
whose average tilt angle (thetaa) is 0.5-25 degrees about the front face of a 
transparent material 32 and whenever [ variation / in the brightness ] (R %) was made 
into 450% or less, the homogeneity within a field of brightness can be raised and 
luminance distribution in an optical outgoing radiation side can be made into 
homogeneity. 
[0038] 

[Effect of the Invention] According to the display equipment of this invention 



according to claim 1, to the appearance explained above said transparent material 
Since it considered as the configuration held where the end faces of the small 
transparent material which arranges two or more small transparent materials on one 
field, presses these smallness transparent material from the method of outside by the 
elastic member, and adjoins are compared Small transparent materials can be held 
where the end faces are always compared, and it can prevent that deformation and a 
clearance are generated between between these smallness transparent materials, a 
small transparent material, and the case holding this small transparent material. 
Therefore, there is no possibility that the umbra which originates in a luminescence 
side in this deformation or a clearance may arise, and the homogeneity within a field 
of brightness can be raised. 

[0039] According to display equipment according to claim 2, since the end faces of 
two or more small light turning sheets were joined for said optical turning sheet 
through the transparence member, junction of end faces can be strengthened and, 
moreover, the homogeneity within a field of brightness does not fall. 
[0040] According to display equipment according to claim 3, the reflection factor of 
the light in an end face since the end side was made into the mirror plane at least and 
the reflective film was stuck on this end face of said transparent material can be 
raised, and the brightness in a luminescence side can be raised. Therefore, a 
transparent material can be enlarged, without reducing brightness. 
[0041] Since the reflector which is made to reflect the light which carries out 
outgoing radiation to the principal plane side of another side of said transparent 
material from this transparent material, and is again returned to this transparent 
material was prepared according to display equipment according to claim 4, the light 
which carries out outgoing radiation from this transparent material by this reflector 
can be reflected, it can return to this transparent material again, and the optical 
reinforcement of the outgoing radiation light of this transparent material can be 
increased. 

[0042] Since according to display equipment according to claim 5 it considered as the 
crepe side which has the concave convex whose average tilt angle (thetaa) is 0.5-25 
degrees about one principal plane of said transparent material and whenever 
[ variation / in the brightness ] (R %) was made into 450% or less, the homogeneity 
within a field of brightness can be raised and luminance distribution in an optical 
outgoing radiation side can be made into homogeneity. 
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[Brief Description of the Drawings] 

[Drawing 1] the display equipment of 1 operation gestalt of this invention is shown — 
it is a fracture top view a part. 

[Drawing 2] It is drawing of longitudinal section showing the display equipment of 1 
operation gestalt of this invention. 

[Drawing 3] It is the decomposition perspective view showing the configuration of the 
transparent material of the display equipment of 1 operation gestalt of this invention. 
[Drawing 4] It is drawing showing the junction structure of the small light turning 
sheet of the display equipment of 1 operation gestalt of this invention, and this 
drawing (a) is a top view and this drawing (b) is a side elevation. 
[Drawing 5] It is drawing showing other junction structures of the small light turning 
sheet of the display equipment of 1 operation gestalt of this invention, and this 
drawing (a) is a top view and this drawing (b) is a side elevation. 
[Drawing 6] It is the mimetic diagram showing the optical path in the split face of the 
transparent material of the display equipment of 1 operation gestalt of this invention. 
[Drawing 7] It is the outline block diagram showing conventional display equipment. 
[Drawing 8] It is the partial perspective view showing conventional display equipment. 
[Description of Notations] 

31 Light Source 

32 Transparent Material 

32a Small transparent material 

33 Optical Turning Sheet 
33a Small light turning sheet 

34 Container Reference Plate 

35 Reflecting Plate (Reflector) 

36 Compression Spring (Elastic Member) 

37 Presser-Foot Plate 

38 Housing (Case) 

39 Indicator 

41 End Face 

42 Reflective Film (Reflective Film) 

44 Transparence Adhesives 

45 Transparence Doubling Plate (Transparence Member) 
47 Bright Film with Binder (Transparence Member) 

51 Crepe Side 
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3fcffi#S<Z>ttJW3ftD3»tfB.'j>U R&ftffiOBJgaMi 
[0 0 0 7] *£qfitt« ±K(©»1fU:«*Tft;2r*lfct> 
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#aj»iSi:Stifc»3W*£x R-aflDiiEBlEEBSti 
fc3GBlq|->- h <h. KftSftS/- KOttflKEBStiB 

y» mmimtt. «R©'jx»j«**-o(Dffi±fcEW 
[0009] c®bctbb-?i& wsB^smwr*^!* 

fcfl&BBfcfifroTeBU «3fctt©-£©±B#Stt 
WfclplfroTmJEflJfcBTHJlfrs. CCT'tt, 3t;fifr 
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-*©±S5*¥J^i«fl (0 a ) #0. 5-25° ©M 

(R%) *4 5 0%&LTtLtc*><DZ*3bZo C (Office 
BTtt. W*©ffirtJS-tttflpJ±U fttil-fEKfctt* 
BB$WMTCS-(£**. 

[00 15] 

[a«®Bit©»BR] ut, *5mc%*imf&ma>- 
mmwMic^Tmmm^mmt^ m i 

©-*«^B©BiSBB*ST— WBRTBIS* H2tt 
EBRrffiH?**. BUEfe^Ts ff*3 IttJtaU 3 2 
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JCifi"5l»fcHH*3ttt*y» **UC#oT»fttt3 2fr6 
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( 0 a ) *#h* < fb*H* C 4 T* 5o 

[0 0 3 2] *S^g»^ifJSJl^-flgaiK^fctti. 
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(0 a ) #0. 5° Jttffl»iiifr6©a« 

ZTfrJs -7J, ¥iS«8ft (0a) tf2 5' 

[0 0 3 3] BLhKWLfcJ:?^ *Jt^ttatt*£ 
■H:J:fttf» W3W*3 2«» j|ftiO'J«i^3 2a, - 
**¥ffi±fc«8IU:K$yu E*lS/N»3W*3 2 a. - 
^fl?A«3 7, -*^LTE»3-f;U/<*3 6. 

«fcy*i-*^6«"ELT'j^pjw*3 2a. -<ovmm±* 

3 2a, •■•H±*Bfc*©**iEm±*Sg*£fc-efctt» 
Tffltr C*i6/J«JW*3 2a. 
'J^ft 3 2 a £«/]%*#* 3 2 a \* v>> 
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ztiZamzZXD (4) a(c«Af«ci:lc«fcy*a6« 

x 1 o o (4) 

7 3 8 tOMlcfflB^HlMtf 4 U3<D£Kl]:-f * C £ff 

■Wtf£i;*j3**i!tM>:<» «Jf©Efc*DH4*lRl±3r 
«E£tf?**. Lfrt* /Jx»Jtt(*3 2a. ■■■«*¥ 
Ii±lc»IIHz:E5UT*C tic* y , ^EfS^S^*? 

5o 

[0 0 3 4] *fe 'jN^[£]->-K3 3a. 3 3a(Dffi 
5*fclitt«iJ«aW7-f;l/L l 4 7*JWftLfc©T. W 

[0 0 3 5] »#f*3 2CDS3J4 1 

8 SlX±O^S«t U C*l6<DffiS4 1 tCfi»7-f ;UA 
4 2*JW8Lfc®?» SS4 1 lCi5W-*3fc©filt**K 

rt#3 2 **snbT*c 

[0 0 3 6] W3tf*3 2<0«ffiflincfilrtE3 5* 

Bttfc©?» REAMS 3 5 K «fc y §£$fttt 3 2 tU W 
r*Jtt*fi»zr*TSSBW3W*3 2fci5-rci:tf? 

as»3tf*3 2©m«5t(J!)jtaiai*Ji**-a:5c:tfl« 

[0 0 3 7] »7 l 6ft3 2<7)HuE^¥i5^4ft (0 

a ) *^o. 5-2 5° amamtttzimmtu t> s 

Of-OWJtO/^y+a (R%) *4 5 0%WTtLfc 
©T% WtOffirtJ^— ttS^S-ar^Ctfl 5 ?** 3ffiffl 

[0038] 

Z-0(DW±lzm\U Ch6'jNiH3W**SM!feaJttlc«t 

»; n**6ff e LTKjg-r «'j*«3moJinn±*&s 
&te*fc««T?«*r*«at l/c©t\ /jN?$7 i cfr[5i± 
*nttc*©«iBiRi±*se*^b-a:fett«-pffi»r * c 4 

Cft6'Jx*3WB^JO»3W*i:K/Jx»)W**« 
»r*fll#i:©IB{£»B*BIII]tf*U*©*l»±r«C 

[0 0 3 9] M^2IBK©fll^Kli:d;ti«\ buIBt'c 

*«->-h«» «R«'j^aeA'>-ha>«nn±«an 

L*"blWlEfl)llIrt«HttfffTr*Ci 
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[0040] wt&mMm<omm£mz£tii2 s mm 

[0041] ifjf<^4iBig^^Bicj;n«\ mm 
wed: mmxm^mtzxzixttz 
[0042] tmm5tm<»m7r&m\z&n^ mm 

Xi*<D-Jj<D±m*¥®M®% (0 a ) ftO. 5-2 5 
*Jf (R%) 5-4 5 0%WT<!:Lfc<7)T\ igJl<E>®F>giSj 

[0®<DS5*£IHfE] 

[0 1 ] *mm-nmwM<Dm*m%*7n?-?mM 
[H2] *%w<D-mmBmcomir&nz7rsTwv}\®m 

[0 3] *fg^©-Hffi^J|(D«^S<Di»7 l cfrcD«fi!6 

[04] *^o-n]5s^ji0ffi^a^'j^fRi->- 



[01] 



0 (b) lifflffiBITSS,, 
[05] *^(D-*ffl^0«^ga©/J^[R]->- 
hOfteO^SJi^flUT-SUs 1110 (a) 
a |I]0 (b) li#Jffi0T-25£ o 

[06] ^^B^^-nssffMoai^garoai^offis 

[07] ft*oMT&mzmTmmmwT-&%o 
[08] ^(D«i^s^-ra?»^0T^^o 

[*3^<D1«[E] 

3 i ftii 
3 2 

3 2a >mX& 

3 3 7tg(p]i/-h 

3 3a /J^SlRl->-h 

3 4 «qM6 

3 5 RttS. wtm) 

3 6 EHu-f/M* (3*1435**) 

3 7 JftfjUE 

3 8 l\V*J>? (lift) 

3 9 WftB 

4 1 SSE 

4 2 Eft7</UA (£»K) 

4 4 SHttttftJ 

4 5 SB£;Sx*5 (SUffift*) 

47 tammimw? -< ibk cmmt) 
5 1 sum 
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[05] [H6] 




(72)«W# WJH g|£ (72)HB/i# Kffl $ff 

s*amg«im^iiiaEgTg i#%ro2 = Sia^m^immrs i#*to2 z 

(72)«W# ±S R« 

*tt*««^^JIIiiHTaitWS0!)2 H 



